Rationale: Peripherally inserted central catheters (PICC), normally located at the lower 1/3rd of the superior vena cava (SVC) and cavo-atrial junction, are commonly used in cancer patients. Persistent left superior vena cava (PLSVC) is a vascular anomaly, in patients with which seldom research was reported about PICC implanted. After obtaining written informed consent, we present a case where two successful insertions of PICC were performed in a 50-year-old female patient with PLSVC and right SVC.
Introduction
Peripherally inserted central catheter (PICC), located at the lower 1/3rd of the superior vena cava (SVC) and cavo-atrial junction, is commonly used in cancer patients. [1, 2] Malpositioned catheters are associated with increased complications. [3] Persistent left superior vena cava (PLSVC), a vascular anomaly, has an incidence rate of 2%. [4] The implantable cardioverter-defibrillator may be implanted in a patient with PLSVC; however, use of PICCs in PLSVC has seldom been reported in the literature. [5] In this report, we present a case of two successful insertions of PICC in a patient with PLSVC and right SVC, which has not been previously reported, to the best of our knowledge.
Case presentation
A 50-year-old female patient with ovarian cancer was admitted to our hospital for ovarian resection, double accessory resection, and lymph node dissection. On November 22, 2013, PICC was inserted for chemotherapy. Prior to catheter insertion, a comprehensive assessment of the blood vessels, laboratory indicators, and initial medical history was performed. A 4-Fr PICC was inserted into the left upper extremity by a qualified PICC nurse. The process of catheterization was smooth, and the length of the catheter was 42 cm. Radiograph showed that the tip of the catheter was located at the PLSVC (Fig. 1 ). On November 28, color ultrasound, performed owing to pain in the upper limb, revealed development of thrombosis in the brachial vein. Thereafter, routine anticoagulation therapy was administered. [6] Four months later, PICC was removed after the chemotherapy.
On March 12, 2015, PICC catheterization was advised for chemotherapy because of recurrence of the tumor. As catheterization was performed in the left upper arm the first time, the PICC nurses conducted a comprehensive assessment of the veins in the patient's right upper extremity. Venous thrombosis in the veins of the upper extremity and subclavian veins were not detected on ultrasonography. PICC was inserted into the basilic vein on the right side. Realtime ultrasound obtained during the placement of the catheter to the anticipated length showed that the catheter tip was located in the internal jugular vein. The PICC nurse retreated the catheter by about 10 cm and reinserted it into the blood vessel while flushing with normal saline. Chest radiography revealed the tip of the catheter at the cavo-atrial junction of the right side (Fig. 2) . The PICC was removed on July 7, 2015 without any complications.
Discussion
In our case, PLSVC was first discovered after PICC insertion, which was consistent with previous literature. Six days after catheter insertion, upper extremity deep venous thrombosis developed in the brachial vein; hence, anticoagulation therapy was administered, and PICC was continued until the chemotherapy was completed four months later. [6] There were many risk factors for PICC-related deep venous thrombosis in the upper extremity. [7, 8] Catheter in PLSVC may be one of the factors because of abnormal anatomical and hemodynamic conditions.
In our case, the second PICC was located in the right SVC. PLSVC with absent right SVC has been reported with an incidence of 0.09% to 0.13% [4] and venous access should be limited to the left side in such patients. [9] PICC in PLSVC may be safely used for chemotherapy as reported in a previous paper [10] ; however, catheter insertion in the right extremity was preferred in the patient with PLSVC. In view of the small sample size, angiography might be performed before chemotherapy with catheters in PLSVC.
In conclusion, PICC inserted in patients with PLSVC, might be associated with an increased risk of deep venous thrombosis in the upper extremity. A right catheter insertion in patients with PLSVC was preferred. 
